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(57) Abstract 

[Problem to be solved]: To increase the transmission capacity of a 
system and to increase a transmission distance with simpler 
constitution by installing means to suppress deterioration in 
transmission characteristics by means of accumulating tertiary 
dispersion in optical fibers for the whole system. 
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[Solution] : An optical fiber transmission line obtained by combining 
positive diffusion fibers 40, 46, 52 and 54 and negative diffusion 
fibers 42 and 48 (called as optical fibers in the following), which 
have secondary diffusion and tertiary diffusion, whose codes are 
inverse, is provided- The optical fibers are arranged so that the 
average tertiary diffusion value of the whole transmission line is 
reduced and the lengths of the optical fibers become sufficiently 
smaller than the root of the product of a secondary diffusion length 
decided from the secondary diffusion value of the optical fibers and 
the pulse width of a signal and non-linear length decided by the 
average power of the signals in the optical fiber and the optical 
fiber non-linear constant of the optical fibers. 
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(57) mm 

z^ki^m^m-t^iE^yr-inAO. 4 6. 52, 5 
4ifi5J-tJ[:7r-f A*4 2, 4 8 («T. c:ne.®:7 7'r 
A-^£3t7r-1'/N*<i:IS;-rs) t$m*^fc-&^5t7 7-1'A- 





im^m 1 ] ouKthm^ \zmn^<o 2 -A^m&zs 

WIB 2 tffi^o A;i/Xi(g i: ^ 2 :;^^J-Sc 

^m^m 1 iB«®7teji->xxA. 

■&^'^%y7^n^m^ytmWim(Dmtim\zW!.m.-t^ zl t 
^^wiii-r?>m^m 1 xttit*«2 iBi6®^eHi->x5^ 

cs*JS4] iE^^^©H^IgB2^>:^^■«l[&ut3;^^}■f^^w 

^m'ri>ifty7^/'^t<D&^f)i^vif^ct^nmt-t^ 
m^m 1 Tisif *a 3 <Dmni!)^\zmwi(oyteM'>7.7- 

A. 

[»3}<^ 6 ] mrfBeji^®i^j^gp^j-«^:7 7 -i 

fflf*^ 1 TiStt^^S 5 BB«<Z)^ei§|->XxA. 
[0 0 0 1] 

[0 0 0 2] 
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[0 0 0 3] ^7 7-f/N*©#^f^1±tt-fi5«){rUtTtCjS 
'<SJ:5;5:^3ll$5l*jec:-rJl<!:75<-JlS;«)»cft^nT<ri 

(1) 3t^«^<btc:*£;i;fcfi^^e#®fi:ffi^<kS:t);e: 

(3) fflSfiffl^H 

^^T'f/N'o^^j^iSfceH-r-s^ifett, CP. 

Agrawal^, Nonl inearFiber Optics, Academic Press^ 

n\z^(Dmmtimm^t\x\,^^. 

[0 0 0 4] ±l3g5©:ffl^ii^m««^7tS#®X^ 
^V)V^1Sh:kt^tzfib. ^y7'in(D'i^&^m.\z^^m 

za:)^M<D{s.M.xitm±^m^m'^izit.yty7-i/'^<Dm 
^m\&&{z:hi^^xytm^mm.-rrntBi\,^zii\zfji^, 
[0 0 0 5] m^^M^Rv^m^^mmmitmu 

wh^<u^, :i<Dfmmmt, 2'^^WLm\zimitm 

tc mzit2 'A^mmA^±^ <f£^^oiz'rrnt^\,K z 
tii^(oms.-r^^n^^mrc-rrcisb\z'^<D^mmm 7 

(b) \t (a) JCS^$tl^ceMSfSc0 2;is:i)-Si:M<7):a-:flj€r 
(c) « (a) fc:^$nfcejti?S®3:;^c^)'tS:ffl(Z) 

[0 0 0 6] mmms 1 0 t§mss2 0 (Dmizm^^ 
tircit^<D&m^i,t. eM7r'r/N*3 0, ^ii*i§g3 
2, e2l:7r-fA*3 4. ^iitiggse. &y:^illi«:7 

±IBgiil7 T < /N* 3 0 , 3 4 « 2 ^^)-«dt«T«fj: < , 

m? iz^LtzmxitM<D^mm^m-t^. s^c. ^j-teas 

^^y-l'A-SStt. ^«^*teji7r'f A3 0. 341*' 

•3,^7 tc^ 2 ^*:^«[ffl*^iE(7)fB^Wr -5, 

;ic9J:5fc, fie*«2^*:^)-«75t^T;^ciiJt7 7'rA'3 

0. 3 4t, ih^Bmmm:::nz2'A^WLmi!)^^iztj.^ 
^oizmx^nft»WLmmy7-i/-^3 s tsai^^^p-e- 

[0 0 0 7] 




RU^mmmy 7 /n' s s (Dmnhti^iECDmcD 3 ^^^)-«[ 

[0 0 0 8] d(Dt#. ■(t^eaS4'07t:7r'f/N*®#^^ 
J^^4;5^«l«T^;5;t.i«^{c«i^fflge 1 0 X«sm^« 
2 OT;ine.©^)-it*«M-r^g««:JfALT=b«^fe 

[0 0 0 91 0 8«. tJa50)te2lv'X^A{C*5tt-5^J' 

i)-iiffi«7r-f A-3 8 0jSfti2^*:^i'«ffltcDH«^^ 

T-fA'SO, 3 4©jSSi:2;^^)-«[|it®M#$r^-r^ 

T-f A3 8 i:eM:7r^>'N*3 0, 3 4 t 

[0 0 1 0] |g8frStTcfc5{::j6ftAi. Ag. A3, A4 
<&fflViTiSft#aeiM^ff $.^iSfi (08 

\Z7h\.fm-T:\%X'i) 0^«^tc*fLT«2^^^)-mffl^ 

S^L-fc^maA,. A3, A4) «C^*bTtt2:;!^^i-«Cflt€r 

(0 8(C^L.;t0iJT«Ai. A3, A 4) 

^«2 0T^i-«««S:fToT=b. 

C T d t fC D pgST* o Ac. 

[0 0 11] *^5^«J:ie»«{C^i^Tfj:^n/t=fo(^)T 

mii^'>7.7'A±mzijrc^x^m-r^ z. t. \z^^msm 

[0 0 12] 

\z. zimms.. 'i^fs.<i:.%■s^^\zw^^<D2^!R.^ml.xJ' 
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MI37t7r-f AF«9(Dffi^cDJpi^«:>3Rt;mfi57t7r 
A0^7 7 A#^Jg^^-C^* ^#l8J^fii:Offl(D 

FBlijjtSF^Ifig. ffi^®/t;U7.ilS, Rr/2;^»ScfittcJ;-pT 

Mtffi^©AJl/Xi|it*^e.gt^^2^53'S[fii:. mff27t 
7 r /N*i^o«^®¥i^«;'jS.t;Hfft2>t7 7-f A®7t:7 
7-f A'^iSj^^ScT^S ^#^^J^S<t®««¥;^ffi=t 0 

wfa7t7 7-f/N'<&g2fiTi);ii^#mt-r^. Mtc, * 

^i|#m<h-r-5. Sfc, *^B^«, iE^f^(DHff|32^^53-t!( 

OlHli^tTDIil^t^WL, HfrlBJiDlEliSS.trFDIil^ 
gp^i-®^7 7'f A'tt. i!>;^c<tt>2 o=*^n^-h;i/£ii 

±, ffiiB±o[Hi^s.trr>9iHiiiirttcigas®>t7 7'f A* 

[0 0 13] *%?^{C*^T«, ^^r-f Aeigi^ib 
TSVifrm^o 2 :^^WC&Zf 3 :*^)-«<£*-rs^7 7 

AS:ffi*^t)-&Tfflv\ c:ne>7t7 7'f/N'«A^^— 
^^i^SL-, mm-r^^inzj:io. ^yr^nt^um'^ 

$<^c-Scfc5tcbTti-5o ^5m\z%t>^%BM-^y^'r 

ctDjiiK^ns. ci®^:7 7-rAe3i8SssLifrjjft?*^ 
0 2 3 ;^^:^}■ii*W■r 7 A-sffl*^t) 

Ttri^WT. dn{cJ;Sj^#«2;^^j-«fflo5^!^WSbT 

io> jt77-rA#pi^j^ttt^77'fA»fli[#tt»ceH 

(S«a^S:#«LT, iE??-^«)BiilB2;^^j-tm.t;3;*:ii- 
«^Wr-S3t7 7-f Ai. ^l9F#©«IIE2Jfc«-«|[Rt53 
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iz, ±oiHi^RtrFoiHiiii<ti&wrs«^ic«. ±iom 

[0 0 14] 

mmmmtzj:^^&m->x^Aiz'z>\,^xmm\zmmr 

m.s.mm^^i'. (b) « (a) {c:^$n^ceM?s«2 
:^^mm<D^^^^v. (c) « (a) (cs^^nfceii 

[0 0 15] *sii£j^^f'*3v^T«, mm^mi oitm 

A4 0. ft^a7 7'fA*4 2, 3tiiitiii4 4, iE^J-St^ 
T-r;N'4 6, ft^W-M^T-f A'4 8, ?t*ii|ll§ 5 0 , lE^i- 

«![7T'fA*5 2. &t;iE^i-a77-f A*5 4*^e.;as*fi: 

[0 0 16] ^lilT, ±fEiE^i-*S[:7r'1'A*4 0, 4 6, 
5 2, 5 4«. iEt?-^<D2:*&0:3^!^5i'«?r^L, ±lfi 

S-^-rs, Sfc, iaBIE^J-ft^r-fAMO, 4 6. 5 
2, 5 4(DS^ttLpT*0, ^4)-«t7T'fA*4 2. 4 

[0 0 1 7] liS, jE^W-Sc^r-f A*4 0, 4 6, 5 2, 
5 4<D2^^s:Rt^3^^C5J-«^-^n-?nD2p, DgptL. 

^^■tsi^r-f^NM 2, 4 8©2^^Ri;;3^^)'ffi[^^n-€n 

D2„. DgntT^o lE^myy^ nAO, 4 6, 

5 2. 5 43itXft^)-«S[7r-1'>'N*4 2. 4 8 <?rffl*-^*3-a- 

¥1^3^*:i)-®[S:D3sfrS. Sfc, v'XT-A^fiSLt 

[0 0 18] dCT, -)iSW75:iSfi^S«^e2l«)«^ 

P. 7t7T-1'A'#i^J^^|S:<^k2, -It^OAJl/Xiti* 

T^ai-r^) , ScfiK^^SrA AtL, T® (1) ~ 
(5) iCt^$n-5#ttS€:Si|-r-5. 

1 



[IS:2] 



(1) 



7S 



(2) 



[|gc3] 



[SC4] 



7^ 



(^) 



(3) 



[^5] 



To 



|Z>2|AA 



(4) 



(5) 



[0 019] C^IT, LNL«*ilS}gS'^S'5, TtT^T-f 
/\*©#^i^Jg1±<DRSi^i 0 , LD2St^LD3«^n^n2 

^^s:5i-«SRaJ3;^!:i)-«ST, ^n^'ti 2 3 

^^(D±^^(DRmx$)^, tcrziy, (2) *^?> (5) 
SC1'©D2«fe¥CDfc«&D2p, D2„, XttD2s®<'^fn 

*^0«-&<^ft«UTfE^L.TViS. (2) 
(5) iC4'OD3ttD3p, D3n, XltD^^'^l'^'^nf)^^ 

[0 0 2 01 L^itOyi—i7^ymxiSK^«mm<o:^ 

*IIS6J^S8T«, S-r2aS®7 5"f A-fiLp. L„*^ 
[^6] 

W|g:S;T^$n-g>M©l/2iilTt-rs^l<t(cJ;0, vl 

Journal of Lightwave Technology, vol. 13. No. 5, p86 
2, 1995 o @1T«. -*fi:emKrtfC2a!lSO 

[0 0 2 1];^C»C. 2aS©7 7<A'Srffi*-^t)-&;'£:E 

Kro2pi^2^^!:5)-as!<fiD2s*« ^x\tts.<mm.(K)mt\^x 

^m7&i{S^$n-2). b*^L;^j:7&tf,, -;^-C¥1^2^^^i-» 




[0 0 2 2] |^fl#tC> :7 5"fA*$|]gtti:3^^C^i-«[D3stC 
[1^81 

0] 

[0 0 2 31 -^Tffis^ffl^iSS&mtra^iS^ii 

5=-Aff^^. OCS96-57. p37, 199 6# 
M) o 

[0 0 2 4] ^1t. *Sfef!iLs(DiBHrtlC*l>T, 2 
[iCl 1] 

Ei>g>XW + £D^>i^)=0 (6) 

»=1. ;=l 
[^1 2] 

r^W + Ei>^^^^^=o — (7) 
<=i i«i 

[Sci 3] 

T,L^^+J:L^^ ^L, • . . . (8) 

fel /si 

Tab*. 

[0 0 2 5] i Rtx j «^n^'n$)*!gfii 

Ls<DEFBirt©iE^i-«{:7r'fA\ ^^my 7 -i n(D^^ 

^rfAMG. 5 2^^iiii@§i4 4. 5 0 S^>!r (^ttS:^;fii] 
JCESLT^i^T&t, z:n«iE5J-S[7 7"f A'4 6, 5 2© 
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[0 0 2 6] t>U M.^WLyr</-^4 2, 4 8®:;^*liE 

[0 0 2 7] 02«, *:5g?^©-|liSJ^SHcJ:-53tejtl 

0 1 tr^ bfciilWSB 1 0 *^ 1 0 G b / s 

©NRZ (Non-Return-to-Zero) 0 0 

ps) SrSlttSL, )tlii|iS4 4, 5 0 i£:*?J5 0 kmraSS 

-ttO. 2mW-e&0. eit^®^S{i9 0 0 0 km-e 

[0 0 2 8] *fc. H:«ifOfc«)f::fie*o^esl->;^7^A 

tbT. 07tC*5tt-SeM:7y'f A3 0®2:*5)-«tffl$r 
- 1 P s/nm/km, S^^c^i-Mffl^O. 0 7Ps/n 
mVkmiU, 5 0 0 kmeSlc:rttC2:;^i:5)-«tSr^tc: 
TSJ:5:^j:^«ttt«7T-f A3 S^JfALfco Sfc. * 

mm-mmMm\z^^mmzi5\^^x\t. lE^myy-c 

A4 0, 4 6, 5 2, 5 4ift^)-m7r'f A-4 2. 4 8 
t®ffl*-&*5-frtCcfcD, 3:;^^i-»fltSrO. OlPs/n 
mVkmSTiSMLfco 

[0 0 2 9] m^iss^^'^^i-ms^s^^^-rn-s^iirJCct 
t), H8^iav^TlftMLfcJ;5tc3:;^^J-«;d^!|lT;5;t>':: 

t\zmmT^ 2'A^«i(DS^m^m^^^t\zu^o =t<r> 

[0 0 3 0] 03tt. 2aS(D7T'rAOm*-^t)-&^ 
Jr*5i.iT*Mtr 2^^^>«lc<i: 3;A:^J-«[*^^(c;S*J:5frffl 

ViT«, 2ajScD7T-rAi&m*-^*5-frfcKFBl(D¥1^2 

[0 0 3 1] fffftriitiT«. AS6<}A5;<-i5'i:L 
lOGb/scDNRZ (A;l/Xi|i 1 0 0 p s ) « 

7 7-fArtJpi^«^«:;3«0. 2mWi:LTti-5. 0 3 

tC^Sn^Cct^tC, ¥i^2:;*:^i-»fflD2s^*M»C^<i:U 




[0 0 3 2] ti±, ^mm<D-mmmmiz^^^xmmL 
yr)i^mttim\zt£r), c:ne,±o(ii^ffl©^7 7-f a 

[0 0 3 31 ±j^Ufc2ti:^9qo-||JSJgli®J;-5tr. 2 

:/;k ±K>mm^n^m.y7^/'^. riomm^iE^WLy 
7'i ^^-(^m^^n^^B>m^-y)\^^ MWc±DiHiiss. 

Ti'A*^fflViS«-&(ctt, ^ejiiy-:/;KDtti^;fy(6]^ 

[0 0 3 4] h^^LUf)^^. yt&m^(D^'pm^mz^ 
i^x. :in^3mm<D^--:f)i^^-^-mzmcxm.^m.^ 

mmmm\z-z>i.^xmm-r^o ^mmmmiz^^ytG.m-y 
XT-Att. ±mhrc-mmmmtmmiz. m-^&xa 

[0 0 3 5] 05tt. *%B^<^ft!!®IIJSJgliJCctS3t€ 
X'h^o 0 5(C*3</iT«. lOCOiDlHlSlUSt, 10 
-5, laStCiiViT, 6 0-l~6 0-n«, 7teill?S<^ 
X&K). ±*)[3im\J SRZSTOmmDS^BMLX^fz 

ytm^^^ti^timmri>ytmm^6 2 a, ezh^m 

6 4tt, 2^^c&y:3;^coiE^i-«:SrW-rsiE^3- 
^^T-f A6 3 at 2:;^(:RZ/3:^wft^}■a5r^r■rs^«• 
»7r-f A6 3htf)^^ti^o ^IliSJglitr^fetiTtt, 
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lE^WLy7-in& 3 atftiJ-^^z-fAe 3 bt©:gS 

[0 0 3 6] sfc, 6 6«. yt^xm& A t.mmz2:k 
W3-A<D^^m^^-r^^^Wiy7^n&z\>ii^^ 

■f-STtejUKT^S, ?tei^6 4 <b7tejil8S6 6 iilfi 
^U^,mt. )te3IK6 4»C;6t>T«, lE^J-ffc^T-f A 
6 3 a*t±OlHl$IUStcEg^n, ft»t5::7r-f/N*6 3 

[0 0 3 7] m5iz^vit^o\z. ^mmi&mo>^Bim 

6, Rt^tfi^SieO (tAT, it^i^gge 0- 1~6 O-n 

^^mvuif^m^izit. 'pmi^eotLxm.m-r^, ) 

\z. &,m.^^mmhx^rz^m^<n2Mz^3'A^^m 
m^mm-r^rcisb<D}^K^mifx\^^^o :i(D&m\ziiyt 

u s RtTF 0 mmr> s 1 1) fci^— sst^oti^— so 

[0 0 3 8] ±ie©^ejt8S6 4&t;^eil?S6 
e2ISS6 4, 6 6 tlSSiJbT^^;^;^^, 

©SVit'iSe!^?^<D^J-tll[ffiSrWT2)^77"rA-6 3 a, 6 

-fA6 3a, 6 3 bC0S^*tiFL<^cSJ:5:^fiKLT^> 
Sfcfe, ;i ©KKl^Tt* 1 aSOJtemSS 6 2 

^mzm.-ox%. 1 a!scD7tesi?S6 2 \z^^xms^T 

\.x^itt/tmn<o 2 ^Rt;t 3 ;^ic^m^a?:*iirrsfcj«> 

(Dmm\zuiL K) mwv s ro^t 0 ihi^d s i: fetcra— a 

[0 0 3 9] SAc. -IStC, ?SjSeM->:^7^Al?T«. 

mm.^-^)\^(D^^mz^^mmmu<r)n^i)mmtx.^ 

COT. M^^tCifiliffi^i-. 
mi^mti-^^ 10 0 kmtjll^®KraT^-rSi:3^A.TS 

c:(D0fCS^$tlfcJ:-5{C, 8 0. 8 2fC;feViTtt 




[0 0 4 0] 06-c«. eiti2S*^±oiPi«sus 1. us 

22fctrFO[Hl«DS 1. DS2®tf-4lHl^*^^;a:-5«-& 

y\ 6 3 b Sr-en-E-'n 2 *cJ^Wr -5^^3188 7 2 
2^<0^tejllK7 2. 7 2i:«JS4'«tig7 0ir**fi:<h 

bT«j5g s 2 o<Deji?s«ia 5 jcs^ l /h^i-^ t 

JgSUc:*3<.»T«, 8 0. 8 2 tC± 19 ^miklTf 0 

|5I^tt>tC|g-iffiSO:)t>'r-f/K*>f,7S:^7tei@IK5rl9: 

iHl^USl, US2S.OnF0|5||SDS 1. DS2#TtC 

v^T 2 '^xf 3 'A<DiE^WL^m-r?>m~&<D^y 
mm-r^ytrnm^ 74, 74 srsjsgp so, a 2 

tt, Si«gp«IE^*#^Si:2 0 4^p>^-h;m±Tafe 

[0 0 4 1] :i<D^ormsS.'S:t^z.ii\zJ:r)^ 

8 0. 8 2T^-r^iii*<D«^ffl'^-:/;u«, —mmv 
m^^. bTS^fc. ^:o?teMK7 4, 7 4«i^— a^o^ 

[0 0 4 2] mmLtz~mmmmizisi,^x\t. ytyr^ 

tiT«, ±y)muiiTiomu(Dmmmz:iii,^xm^^&n 

<D&-^it2 0~1 0 0 kmT$)-5C9T> 

K 7 4 «rfflVi-2) c txmmm\z~mi&mmiz^n^^w 

-5. 

[0 0 4 3] £i±. ^^m<Di&(Dmmmmiz-o\^^xmm 
tffi^mMizum^n-r. ^^m(Dm.mf^x^ibiz^m 

T 0 iHl^coScA^ 1 *71»S2 *««^{COliT0iJSbfc 
[0 0 4 4] 
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j:o!)3t:7r'f/N*esiK<&St>»cMI^^.®2 

ttrc-ox^m-r^ziiAmi^^ti^o *fc. i^9#ic2;*: 
m\zj^K). ity7^ni^m.m^t.^y7^n^W^mz 

^rWr-S^t^r-YAi:. Mm^<Dmsi2:k^m.RZf3^^ 
iii^mzU^iil^o^mf)^$>^o Mfc. eiil?§©[l5^8i5 

±y)^f^mrf*)^mmzmmm<Dyty 7^ /-^^m^^x 

[0®©ffi#;iittW] 

mil ^^B^<D~mmmwnz^^^^m->7.7'i.<D 
m^^^-tzfay^mx$>r). (a) «e2i?s<D!^sw 
ti.mm^^v. (b) « (a) {c^$nfceMs§®2:^ 
^mm<D^^^^v. (c) tt (a) {c^;^n:)teM?s 
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